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ACCOUNT OF A MEANS OF AUGMENTING 
THE ENERGY OF THE CALORIFIC 
IL:FFECTS OF CURRENTS ; ADAPTED BY 
MM. VOISIN AND DRONIER TO A LAMP- 
LIGHTER, CALLED ELECTRO-CATALYTIC. 
By COUNT DU MONCEL.” 


Tue property which rolled, or spongiose, plati- 
num possesses of igniting a jet of hydrogen gas has 
been known for a long time, also that heat con- 
siderably increases this faculty. It is upon this 
principle those interesting apparatus known as 
hydrogen gas lamplighter, and Davy's flameless 
lamps, have been constructed. Those who have 
assisted at chemical lectures will evidently be able 
to recal to mind that pretty experiment which con- 
sists in maintaining a platinum spiral at a red 
heat, after the extinction of the alcohol lamp which 
had raised it to that temperature. This latter 
effect, to which we would particularly draw atten- 
tion, because it is the basis of MM. Voisin’s and 
Dronier’s apparatus, arises from this, that under 
the action of the catalytic property of platinum 
(over-excited by heating), the combustible vapoars 
emanated from the lamp continue to burn on the 
contact of the platinum, and consequently keep it 
at the same temperature as if the lamp remained 
lighted. One may satisfy himself of this by 
plunging a red-hot spiral into a closed receptacle 
containing a small quantity of ether. So long as 
combustible vapours are developed in the receiver 
the spiral remains red-hot. 

It will be remarked that, in these different ex- 
periments, the hot spiral maintains itself at a 
temperature approaching a dull red. Now this 
temperature will not suffice to set fire to a solid 
body at a distance ; but if electric action is caused 
to intervene it is no longer so, and under certain 
conditions which have been carefully studied by 
MM. Voisin and Dronier, it may be so arranged 
that the catalytic effect shall be found strengthened 
to a degree sufficient to kindle the wick of a pe- 
troleum lamp. 

In order to understand the effects which are pro- 
duced under this circumstance, we must first recal 
to mind that, when an electric current passes from 
a conductor of large section and good conductibility 
to one of small section and less conductibility, 
variations in the electric tension or potential are 
determined at the point of junction of these con- 
ductors, which, in compelling the electric fluid to 
pass with the same intensity and in tue same time 
through the Lad conductor, force it to develop a 
greater quantity of heat. In the second place, it 
must be borne in mind that, following Joule’s law, 
the maximum of the calorific effect is obtained when 
the resistance of the exterior circuit, in which the 
heat is developed, is equal to that of the electric 
generator, including the portions of the circuit 
directly in relation with it. Finally in the third 
place, one must remember that metals lose some 
of their conductibility when heated. It follows 
from these three principles that if we place between 

oo Communicated by the Author 








the poles of a suitable battery the platinum spiral 
to which we referred in the previous experiments, 
and whose resistance is less than that of the battery, 
it will, in becoming heated under the influence of 
the current’s passage, be capable of determining 
three successive actions :— 1: 

1. An increase of its temperature through the 
augmentation of its resistance. 

2 A catalytic power on the combustible vapours 
which will envelope its surface. 

3- A fresh augmentation of its resistance, conse- 
quent on this catalytic power. 

Now, if the spiral platinum’s resistance be so 
contrived that, at the temperature of a white 
heat it will represent the resistance of the battery, 
the maximum calorific effect will be obtained ; and 
it may be observed that the spiral, which without the 
action of the gaseous emanations would scarcely red- 
den, will attain a white heat when the catalytic power 
is introduced, and will be able to enflame a solid 
body impregnated with these vapours. Such is 
the principle of MM.: Voisin and Dronier's ap- 
paratus, and this principle may, moreover, be 
applied to a crowd of other cases, since it allows 
us to increase, without, so to speak, waste, the 
calorific effects of the electric currents. 

The electro-catalytic lamplighter such as it has 
been presented to me, but whose form may be 
varied in a thousand fashions, consists of a small 
box in which one small element of a bichromate of 
potash battery is enclosed. The box bears on its 
side at its fore part, two copper stenis joined by the 
platinum spiral, which is destined to produce the 
catalytic power. The spiral is made of a very fine 
platinum wire, rolled or hammered, so as to furnish 
an extremely slender plate. Its length as well as 
its resistance, as we have seen, ought to be caleu- 
lated and even tested, for when it is either too 
long or too short, no effect is produced, It must 
also present the greatest possible surface. Before 
this spiral and very near to it, without, however, 
being in contact with it, the wick of a small petro- 
leum lamp is placed ; and the battery is so arranged 
that the zine, fitted to a kind of elastic piston to 
the upper part of the box, is ordinarily raised some 
millimetres above the liquid excitor. The zinc is 
immersed, and consequently the battery rendered 
active, by merely pressing with the finger upon this 
kind of piston. A considerable immersion of the 
electro-positive element to determine the necessary 
electric action is not needed; for by immersing less 
than a square centimetre of the zinc surface, the 
spiralinstantly attains a white heat temperature, and 
lights the lamp. The battery liquid will moreover 
last sufficiently long, for experiments have shown 
MM. Voisin and Dronier that they could, with 
the quantity of liquid necessary to charge the 
battery, accomplish 500 lightings. If we take into 
account the price of this liquid, we recognise that 
the electro-catalytic lamplighter realises over lucifer 
matches in use, at the present day, an economy in 
the proportion of 13 to1. Neither does the charge 
of the battery present any difficulty siuce the 
liquid excitor is self generated by means of solid 
bichromate salt manufactured by the same inventors, 
and which only requires to be dissolved in pure 
water. Lastly, to avoid weighing this salt, MM. 
Voisin and Dronier arrenge it in pastils which have 
all the desired weight to correspond with the 
quantity of water introduced into the battery; so 
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that after having put the water into the battery to 
the height marked, it is only necessary to throw 
into it one of the pastils to obtain the charge under 
the best possible conditions, a charge which will 
last a very long time if the lamplighter is not in 
continual use. 

As I have already said this system of strengthen- 
ing the calorific action of currents can be nume- 
rously applied. Amongst these applications may 
be cited those which may be made to Lenoir's 
electro-calorific motors, and to submarine torpedoes. 
It may be even possible to apply it to mine fuzes, 
and to the lighting of gas burners. It is probable 
that the inventors will not let their invention rest, 
for the results already obtained therefrom are 
worthy of the greatest interest. 





MATHEMATICS 


FOR 
NATURAL SCIENCE STUDENTS. 
By T. C. SIMMONS, B.A. 
(Continued from p. 199.) 
TriconoMEtTRY ( Continued ). 
To find the Trigonometrical Ratios of 45°, 60°, 30°. 
I. Let BAC be a triangle having a right angle 
at C, and the angles at B, A equal. Then 
Fic. 27. 
B 








A 
CA 


’ 
é 


AB 


or in other 
A ’ 


CA=CB, 


words, cos A = sin A. 
Hence, since— 
Sin *A + cos *A = 1 
always, we have in this particular case— 
Sin *A+sin’A=1 
2sin*A=1 


and hence 


sin *A = + 
2 
sinA=_!., 
V2 


Of course cos A is also equal to 5 . Now since 


C is a right angle, A and B together make up a 
1ight angle (see the article in No. 29). Hence each 
of them is half a right angle, or 45°. We see, 


then, that sin 45° = = » COS 45° = = 
2 


— Sin 45° _ 
cos 45° 
I 


~ fan 45° 


Now tan 45° 
cot 45° 


6eC 45° = 


= , = V7 . 

coses = 45° —— rc 2 
II. Let BAC be an equilateral triangle, or a 
triangle in which all the sides are equal. Then «ll 


\ 


\ 


A D br 
the angles will be equal, so that any one of them 
is one-third of the sum of the three, or one-third 
of two right angles, or one-third of 180°, or 60°. 
Thus A = 60°. 
Draw BD perpendicular to AC. Then since 
BA=AO, and that AD is half of AC, it follows 


that AD is half of AB, or 4? _ 2, 
AB 2 


Fic. 28. 
B 


\ 








But, since B D A is a right angle, a = cos A. 


Thus cos A = 3. 
er cos 60° = -. 


Also sin 60° = (1 — cos? 60) 


Go” = —_. = 
ont 60 tan 60° 
I 


sec 60° = —_-_— = 
cos 60° 


cosec 60° = —_-____ = ——. 
shed sin 60° #3 

Now since BAD and ABD together make up 
right angle, or go’, and that B A D is 60°, we see 
that ABD is 30°. Also since BAD and ABD 
together make up a right angle, A is the comple- 
ment of ABD. Hence—by the last article, (a), 
(b), ()—sin A BD or— 


sin 30° = cos 60° = 


5 
2 
- 


cos 30° = sin 60° = 3 


tan 30° = cot 60° = V3 





cot 30° = tan 60°= V3 
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8CC 30° = coscc 60° = ae 
v3 
cosce 30° = sec. 60 = 2. 


Of course cot 30°, sec 30°, cosee 30° might have 
been found from the formule— 


cot 30° = sec 30° = 


I 
tan 30°” cos 30°” 


yn ie 
cosec 30° = —— 30° 
and the same results would have been obtained. 

On the Trigonometrical Ratios of other Angles.— 
There are certain other angles of which the trigo- 
nometrical ratios can be found without much difli- 
culty: these are 15°, 75°, 224°, 773°. We shall see 
how these are found presently. The ratios of most 
angles are, however, very difficult to find. They 
are obtained by summing long algebraical series, 
which involve difficulties of the most complicated 
nature. The student need not trouble himself, how- 
ever, aboutthis. The sines, cosines, and all the other 
ratios have been found for all angles between 0 and 
go°, and are tabulated in books so as to be available 
for the use of astronomers, navigators, surveyors, 
and many others, to whom they are of the greatest 
value. A very valuable and cheap collection of 
mathematical tables is that published by Messrs. 
W. and R. Chambers. It contains the logarithms 
of all numbers from 1 to 100,000; the sines, &c., of 
all angles from o° to go°; the logarithms of all 
these sines, &c.; besides other tables for use at sea 
and in astronomy. I shall perhaps have c_2asion 
to refer to it again. 

It is useful sometimes to consider angles greater 
than go°. Hence I must extend my explanation of 
the trigonometrical ratios so that they may be ap- 
plicable to angles of any magnitude. 

For simplicity it will be necessary to take one of 
the lines containing the angle horizontal, and 
pointing towards the right. Thus if the angle be 
between one and two right angles, for instance, we 
must place it thus :— 


Fic. 29. 


Te 


Now, let the figure represent four different angles. 


Fic. 30. 
a 





I take a point O, and draw A OA’ horizontal and 
B OB’ perpendicular to it through O. P, OA is 
an angle between o* and go*, P, O A one between 
go° and 180°, P, O A (reckoning upwards, as shown 
by the dots) one between 180° and 270°, and P, OA 
(similarly measured) one between 270° and 360°. 
Perpendiculars P, M;, P, M,, P, M,, P, M,, are 
drawn to AOA’. Then the student must re- 
member— 


(i.) The perpendicular is considered positive 
when above AOA’, and negative when 
below it. 

(ii.) The line drawr. from O to the foot of the 
perpendicular is considered positive when 
it falls to the right of O, and negative 
when to the left. 

(iii.) The lines P,; O, Pz O, &c., are always consi- 
dered positive. 

(iv.) For each of the angles we construct a right- 
angled triangle, as in the figure, and the 

perpenionior 
hypothenuse 
adjacent side 
hypothenuse 
cosine, and so for the other ratios, 


Thusthe sine of P, OAis tP2 ™: , 


OP, ' P, Mz hasthe 
+ sign because it falls above AO A'. The cosine 
of P, O A is, however, = ps OM, having the 
— sign because it falls to the lest of BOB’. 

The tangent of P, O A is + ah for the same 


= Om 
+P, M,’ 


ratio is always taken to be 


the sine, always to be the 


reason. the secant 
OP, OP, 
-O M,’ + P, Mz 

In books on trigonometry it is usual to take into 
consideration angles greater than four right angles, 
but as they are purely imaginary, and are never 
met with in practice, I shall omit the discussion of 
them altogether. 

It is now seen how to get any one of the trigo- 
nometrical ratios of any angle between zero and 
four right angles. Let us suppose, for instance, we 
have an angle between two and three right angles, 
Place it with one of the lines containing it hori- 
zontal, and towards the right, and the other line so 
that the angle is measured above the former line. 
It will then take a position similar to P; OA of 
Fig. 30. Draw AOA’, BOB’ as in that figure, 
and P;M; at right angles to AOA’. Then the 


sine of P;O A" is 


The cotangent is 


and the cosecant 


| ear | . . . 
OP,’ which is negative 
The cosine is =e again negative. The tan- 

3 


The cotan- 


gent is — ie 3, which is positive. 

= " 
gent, secant, and cosecant are of course the inverse 
of the tangent, cosine, and sine, and have the same 
sign as those ratios respectively. 





* Of course here I mean that angle P,O A, which is measured 
upwards, as shown by the dots. An angle such as this, greater than 





two right angles, is commonly called a re-:ntering angle, 
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The following table will now be understood :— 


Tangent 
or Cotangent. 


Cosine 
or Sccant. 


+. 


Sine 
or Coseeant. 
For angles bet 
o’ and go 
go” and 180 
180° and 270° ~ 
270° and 360° oa 
Tt will be seen from this that when the ratios of 
all angles from 0° to go° are known, those of all 
angles from o° to 360° can be inferred. 
uppose, for instance, we require the ratios of an 
angle of 150°. Let P, OA be such an angle placed 


Fie. 31. 


++ 
aa 


Pp’? 
Pon, 





with O A horizontal, and towards the right, as has 
been explained. Let AO be continued to A’, and 
an angle AOP, be drawn equal to 30°. Then 
P, 0 A’ (being 180°—150°) is equal to 30°, so that 
P,OA, P,OA’ are equal. Hence if we imagine 
perpendiculars P;M,, P2M, drawn on AOA’ 
(these are not introduced in the figure), we get 
similar triangles, P; O M;, P, O Mag, and the trigo- 
nometrical ratios of P,O Mz are seen to be the 
same as those of P, O A. 

Now let us take the sine of P,OA. It is the 
+ F2 Ms oie - But what is the sine of P, O A’? 
To find it we must imagine the figure turned round 
so that O P, becomes horizontal and towards th 
right. It will, in fact, come into a position exactly 
like P,OA, OA, will coincide with OP,, and 
O P, with 0A. We see, also, that the sine will be 
equal to +P2 Mz 

OP, 
P,0 A. Hence the sine of 150° is the same as the 
sine of 30°. Now let us take the cosine. The co- 
sine of P, O Ais okt while that of P, OA’, 

2 
which is the same as that of P, O A, as just ex- 


ratio 


, Which is the same as the sine of 


plained, is a i 
OP, 

— cos 30°. in asimilar way it will be scen that 

tan 150° = — tan 30°, andsimilar results follow for 


Hence the cosine of 150° is 
the cotangent, secant, and cosecant. If P,OA 
were any other angle between one and two right 
angles, the same thing would result. If it contains 
n° where n is between go° and 180°, then 180 — n 
will be between o and go, and we shall get— 

Sine fae sine °_ 790 

Cosccant jn ra a } (x80 —s 

Cosine ° {cosine } ° 

Secant Jn ™ (secant (180°) 

Tangent } eo ‘bea ) gt ie 

Cotangent |} = cotangent J (780 ~#) 
Thus we can reduce all angles between go° and 
180° to corresponding angles between o° and go”. 

If the angle lie between 180° and 270°, as 

P;O0A produce P;O to P;, and draw P; M;, 
P, My, perpendiculars on AOA’; then it will 
be scen that the ratios of P;OA have always 
the same magnitude as those of P;OA’, and 
that the sine, cosine cosecant, and secant have 





different signs in both angles, while the tangent 
and cotangent have the same sign. This follows 


Fig. 32 





Pp 
in a similar way to that explained for angles be- 
tween go’ and 1800. 
We get then— 
Sin n° = — sin (180: + 2°) 
Cos ne = — cos (180° + n°) 
Tan n° = + tan (180° + 2°) 
&e. 
If the angle lie between 270° and 360°, then 
360° — n° lies between o° and go°, and we shall get, 
on examining a figure— 
Sin — sin 
Cos + cos 
Tan — tan 
Cot — cot (360° — n°) 
Sec + sec (360° — n°) 
Cosec n° = — cosec (360° — n°). 
The following are excrcises for the student :— 
Find cos 310° Ans. + cos5@ 
tan 170° Ans, — tan 10° 
sin 200° Ans. sin 20° 
cot 125° Ans. cot 55¢ 
sin 352° Ans. sin 8> 
tan 210° Ans, + tan 302 
sec 290° + see 70”. 


(360° — 2°) 
(360° — n°) 
(360° — n°) 


Ans. 


ELECTRICAL APPARATUS USED 
ROBERT HOUDIN.* 

Rosert Hovprin’s house was called the Priory. The 
entrance was for carriages by a large gate, for 
visitors on foot by a door on the left. A box on 
the right received newspapers and letters. The 
house stood about 430 yards from the entrance 
gate, and a broad winding carriage-way led to it 
across a park shaded by aged trees 

The door’on the left is painted white and has on 
it, at the usual height, a plate of gilt copper bear- 
ing the name, ‘ Robert Houdin.” Under this 
plate there is a little knocker also gilt. The visitor 
lifts the hammer according to his taste; but how- 
ever feeble the stroke, a bell peals through every 
part of the house at 430 yards distance, and does 
not cease to ring until the lock is opened. In 
order to open this lock it is only necessary to push 
in a button in the hall. By the bell ceasing to 
ring the servant is made aware that he has shot 
the lock, and at the same time that the bolt is shot. 
The name of Robert Houdin disappears suddenly, 


* Abstract of @ Paper by the late Robert Houdin in Les Mondes. 
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being replaced by an enamelled plate bearing the 
word “ Entrez,” painted in large characters. The 
door closes with a spring, and when once shut 
no one can go out again without enacting certain 
formalities. As it opens it automatically causes a 
bell to give two distinct peals at two different 
angles of its opening and on oy These four 
little peals, although produced by different move- 
ments, are heard at the Priory, spaced by silences 
of equal duration. To illustrate, let us suppose 
that a solitary visitor arriving at the gate knocks 
thereat, the people at the house open the lock, 
and the visitor enters, pushing the door, which 
shuts instantly by means of a spring. The four 
strokes of the bell caused by the opening and 
shutting of the gate followed, at equal intervals of 
time, drin, drin, drin, drin, so that the — at the 
house are aware only one person has arrived. 
Supposing, however, that several visitors come, 
the first enters asa 3 the door, and according to 
the rules of politeness holds it open until each L 
passed, but the interval between the two first and 
the two last peals is proportional to the number of 
persons who have entered. The chime is heard 
thus—drin—drin———drin—drin, and the calcu- 
lation of the number is very easy to an experieaced 
ear. An habitual visitor makes himself easily 
known. He knocks, and knowing what ought to 
happen, he does not stop, as one might say, at the 
foolish tricks of the gate. The door has no sooner 
been opened than the four equidistant peals are 
heard and announce his entrance. It is not the 
same in the case of a new visitor. When the word 
“ Entrez” appears, his surprise causes him to 


pause, and it is only after the lapse of some 
seconds that he makes up his mind to push in 
the door. His step is slow, and the four peals are 


like his step—drin n——drin——drin. The 
people at the Priory prepare to receive a new 
visitor, Again, the travelling beggar lifts the 
knocker timidly. Fearing some mistake he hesi- 
tates to enter, and if he does so, it is only after 
some seconds of waiting and uncertainty. As the 
people at the house hear the peal thus —d-r-i-n 
d-r-i-n d-r-i-n——d-r-i-n, they know that some 
poor person is about to enter. They go forth to 
meet him and are never deceived. Suppose, how- 
ever, that some one comes to pay a visit in a 
carriage, the footman descends from his seat and 
immediately proceeds to open the little gate. 
Having entered he finds hanging on the inside the 
key of the large gate, which an inscription points 
outtohim. He has nothing to do but to open the 
two folding doors. Thisdouble movement is heard 
and seen at the house by means of the chimes, and 
a tablet placed in the hall on which are painted 
these words: ‘‘ The doors of the gate are———-— 
the blank space being followed by the words 
“open” or “shut,” according to the state in which 
the gate is. M. Houdin continues, with this tablet 
I can assure myself every evening that the gates 
of the house are shut. 

Let us go on, however, to describe the letter- 
box. It is closed by a little swinging lid, arranged 
in such a manner that when it is opened it causes 
an electric peal to ring at the Priory. The post- 
man has an order to put in at once with a single 
movement all the newspapers, and then in the 
same way the circulars, after which he puts in the 
letters one by one. The number of each kind 


|sent is made known to a person at the house, so 
that if one is not an early riser he can count tho 
different parts of his postbag lying in bed. Teo 
avoid the trouble of sending letters to the post- 
office in the village, we write in the evening ; then, 
by turning an index called a “ communicator,” we 
change all the arrangements: that is to say, the 

ostman the next morning, when putiing his letters 
into the box, instead of sending a peal to the house, 
hears one near him which tells him to go there 
and take the letters. My electric porter leaves me 
uothing more to desire. His performance is most 
exact, his fidelity is above all proof, his discretion 
is without equal, and as to his expense I donbt 
whether it would be possible to give less for so 
perfect a servant. 

I now proceed to give some details of a plan, by 
the aid of which I can take care that my horse 
shall have his proper amount of food at the right 
time. This horse is a mare, a good-natured old 
girl, somewhat aged, which answers to the name of 
“ Fanchette.” We regard her as almost the friend 
of the house. Fanchette has a person appointed to 
feed her. This is a very honest boy, who in con- 
sequence of his honesty does not take offence at 
my electric plans. But before this servant, I had 
another who was an active, intelligent man, pas- 
sionately attached to the art which was formerly 
cultivated by his master. He only knew one 
trick, but he executed it with rare ability. This 
trick consisted in changing my oats into five-franc 
pieces. The stable is only forty-four yards distant 
from the house, but in spite of this distance it is 
my workshop which makes the distribution. A 
clock is charged with this duty, and is assisted by 
the aid of an electric communication. The dis- 
tribution takes place three times a day at fixed 
hours. The distributor is of the greatest sim- 
plicity. It is a box of the form of a funnel, filling 
the measure in a proportion regulated beforehand. 
But it might be asked, would not a person steal 
the oats from the horse as soon as they fell into 
the manger? No. For the electric arrangement 
which causes the oats to fall into the manger could 
not have effect unless the door of the stable is 
locked. But could not the thief be shut in along 
with the horse? ‘That is not possible, because the 
bolt will not shut except from the outside. Then 
one could wait until the oats had fallen in to go 
in and take them away. Yes; but there is a 
warning of this by a chime arranged in such a 
manner as to be heard in the dwelling-house if 
anyone opens the door before the oats are entirely 
eaten by the horse. 

The clock of which I have just spoken has the 
duty also of transmitting the hour by the same 
electric thread, to two large dials placed one in 
front of the house, and the other at the gardener's 
lodge. The first indicates the hour to the whole 
valley, the second—since the gardener’s lodge 
faces all our windows—gives to the people of the 
house a uniform and regular time. This time is 
communicated by the same process to many dif- 
ferent dials in many parts of the dwelling. ‘There 
belongs, common to all these dials, a single bell 
which can be heard by the inhabitants of the 
Priory, and also by the whole village. It is on 
the top of the house, under a sort of campanile, 
and is used to call the people together at meal 
hours. I placed under this bell a clockwork suf- 
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ficiently powerful to raise the hammer at the re- 
quired time. But as it is necessary to wind up 
the weights of this machine daily, I availed myself 
of a lost (or, to speak more correctly, a not utilised, 
force to perform this duty of itself. For this pur- 
pose, I established a connection beween the fold- 
ing-doors of the kitchen, situated on the ground 
floor, and the winding part of the clock at the top 
of the house, arranged in such a way, that in 
going and coming at their work the servants con- 
stantly wind up the weights of the clock without 
any idea of what is goingon. This is almost a 
perpetual motion about which one need never take 
any trouble. An electric current lifts the catch of 
the striking part, and causes it to make the number 
of strokes indicated by the dials. This distribution 
of the timé gives me the power of using on certain 
occasions a little trick which is very useful to me. 
When for any cause I wish to have my meals 
sooner or later, I secretly press a certain electric 
spring, and I put on or put back at my will the 
- dials and striking arrangements of the house. The 
cook often finds that the time passes very quickly, 
and I gain a quarter of an hour more or less which 
I should not have obtained otherwise. It is again 
the same regulator which every morning by the 
aid of electric connections awakens three persons 
at different hours. The alarum rings for that 


purpose sufficiently loud to awaken the heaviest 
sleeper, and it continues to strike until the person 
to be called displaces a little spring at the extremity 
of the room. Tor that purpose he must get up, and 
then the point is gained. 

I torment my poor gardener well with my elec- 


tricity. Would one believe that he cannot warm 
my conservatory beyond 10 degrees of heat, or 
lower the temperature beyond 3 degrees of cold, 
without my knowing it? In the morning I say to 
him—* John, you raised the heat too high; you 
broiled my geraniums ;” or “ John, you are in dan- 
ger of freezing my oranges; the thermometer has 
fallen to 3 degrees below zero,’ John scratches his 
ear, and does not answer ; I am sure he regards me 
in some measure as asorcerer. <A similar arrange- 
ment is placed in my wood store, to warn me ot the 
least danger of fire. However trifling in value my 
precious objects may be, I endeavour to preserve 
them, and for this purpose I think it right to take 
precautions against thieves. All the doors and 
windows of my house have an electric communica- 
tion which connects them with the chimes, and are 
so arranged that when one of them moves the bell 
rings the whole time of its opening. What a nni- 
sance it would be if the chimes sounded every time 
a person opened a window or wished to go out of 
the house. It is not so. The communication is 
interrupted all day, and is only established at mid- 
night. The clock for feeding the horse establishes 
this. When we are away from the house the elec- 
tric communication is permanent, ard in case of 
opening with malicious intent the great chime of 
the clock—of which the catch is raised by electricity 
—rings without ceasing. and produces the sound of 
alarm. The gardener, and even the neighbours, 
thus warned, the thief would easily be taken in the 
trap. We amuse ourselves often with shooting 
with apistol. We have a very well-arranged ground 
for this purpose. But in place of the usual way of 
announcing the part of the target struck, the one 
who makes a bull’s-eye sees a coronet of leaves 


suddenly appear on his head. There is in my park 
a deep road which it is sometimes necessary to pass. 
There is no kind of bridge for this purpose ; but on 
the edge of the ravine a small seat is to be scen. 
The person out walking sits down, and he is no 
sooner seated than he finds himself transported to 
the other side. The traveller puts his foot on the 
ground, and the little seat returns to bring another 
passenger. This arrangement works both ways; 
there is the same aérial voyage in returning. 








Students’ Column. 


PAPERS FOR JUNIOR STUDENTS. 
Formule Analysed. By Artaurn R. Granvitte. 

VI.—If the student has carefully studied my last 
paper under the above-named column, page 183, of 
this journal, he will be able to calculate the sepa- 
rate masses or weights of the conductor and dielec- 
tric of any cable, when the sectional areas of these 
substances are given. A cable comprises in ad- 
dition to the above-mentioned parts (conductor and 
dielectric), a covering of hemp and jute with an 
outside sheathing of iron wire to strengthen and 
protect it when laid. The protecting iron wire 
sheath has a very important office to perform, and 
its selection has so to be adjusted that it shall be 
thick enough to afford all the necessary strength 
without needlessly adding to the weight. The im- 
portance of the iron sheath is perceived when we 
call to mind that the bottom of the ocean, like dry 
land, has its mountains and its valleys, besides its 
plateaus and gentle slopes. Some of the precipices 
of these submarine mountains are enormously 
high and studded with jagged and rugged projec- 
tions ; and, though it is the practice in choosing a 
track to select one as level and smooth as possible, 
yet moderate elevations, with the objections attend- 
ing large ones, cannot always be avoided. Hence 
the danger attending a slender unarmed cable, when 
laid or being laid, would be great if it happened to 
stretch from point to point of such precipices. 
Compared with the ocean’s upper stratum, its 
bottom is calm and quiet, except in those few 
places to which (so far as we know) stream currents 
are limited. Yet with only avery gentle motion it 
would be but a matter of time for the dielectra to 
be worn through. Supposing likewise there exists 
no motion whatever at the bottom of the ocean, a 
cable laid from eminence to eminence so as to hang 
in festoons, would experience at the points of sus- 
pension a greater strain than could long be borne. 
Lastly, there is the possibility of having to haul it 
up for repairs, when it has to bear an enormous 
strain increasing in proportion to the depth laid, 
and which it could not bear without some strong 
outside covering. Besides, untoward events oc- 
casionally happen at the bottom of the sea when 
they are laid, to which ironbound cables sometimes 
succumb. How much oftener, then, must acci- 
dental occurrences take place which would instantly 
prove fatal to any unarmed submarine telegraph 
system. 

I remember recently reading of several remark- 
able risks to which cables are liable, and which it 
may prove instructive as well as interesting to re- 
late. “Some time ago the cable between Punta 
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Rosa and Key West repeatedly failed ; and, after 
careful examination, it was determined that the 
injuries were to be ascribed to the loggerhead 
turtles so abundant in those waters. In many 
places the cable presented the appearance of having 
been bitten through, and in others of having been 
crushed from both sides, until it had become so 
much flattened as to destroy or seriously impair its 
conductivity. The only resource left for the com- 
pany was to substitute a cable much stronger. A 
recent accident to the Persian Gulf cable is even 
more curious. This cable suddenly failed one 
evening, and after considerable work the fault was 
found, and the cable successfully yrappled with, 
about 118 miles from shore. On winding it up, 
unusual resistance was experienced; but after 
persevering for some time, the body of an immense 
whale, entangled in the cable, was brought to the 
surface, when it was found to be firmly secured by 
two and a half turns of the cable immediately above 
the tail. Apparently the whale was, at the time of 
his entanglement, using the cable to free himself 
from parasites; and the cable, hanging in a deep 
loop over a submarine precipice, he probably with 
a stroke of his tail succeeded in making the twist 
which so firmly held him. This is certainly the 
most remarkable accident which has yet befallen 
a cable, though others quite odd have happened, 
such as the piercing of the Singapore cable by the 
lance of a sword fish, and the breaking of the one 
in the Yar, Isle of Wigh., by the carcass of a 
bullock.” 

The formula for finding the sectional area of a 
serving of hemp between the gutta-percha core 
and the outside iron sheath is simple, although it 
may not at first sight en»ear so to the junior 
student. An inspection o: t:e following woodcut 
which was inserted in the last paper, and is again 
inserted fur readiness of reference, will show 


IN \ 
of 


that, if we disregard the inner circles, and assume 
the dotted line running through them to be the 
exterior circumference of the gutta-percha wher 
the hemp commences, the distance a between tw: 
straight lines extended from such circumiéerence 
will represent the diameter of the cure, which call 
D. The diameter of the circle, whose circumfer-. 
ence is represented by the outer dotted line, may b: 
called D;, and is included between the perpen. 
diculars dropped from it. 


























Now the area filled} tn 


with the hemp is evidently the difference betwee: 
the two circles whose diameters are D, and D, an.l 
is 0°7854 (D,;—D+*) because, as previously men- 
tioned, areas of circles are as the squares on their 
diameters.* But this quantity is too great by the 
half of each diameter of the outside iron wires, 
which are embedded to that extent in the hemp. 
If n represents the number of those wires, then 
n d* = their combined areas, and since only half 
nds 

2 = the quantity 

to be deducted. Therefore the formula becomes— 


07854 (Dss—D*— at 


from which, when the weight per cubic foot of hemp 
is known, the weight per knot may easily be calcu- 
lated. The approximate weights given by Mr. 
Latimer Clark are :— 


of their areas are embedded 


Russian or Italian... about 39 Ibs. per cubic foot. 
Tarred hemp... ... » 56 lbs. ” 
Manilla hemp... 41 lbs. ” 


Every pound weight (according to the above list) 
occupies as under :— " 

. = inches nearly, really a 
Italian or Russian ... jected pn poe pms | 
31 inches within, jth of 
? an inch. 

Manilla Hemp... 42 inches + }th of aninch. 


44, 31, 42, therefore, are constants; and if we 
divide the areas already referred to by these num- 
bers, we shall obtain the weights in pounds. 

For long lengths, such as cables, it is desirable 
to have constants as multiplicands to bring the 
calculation into cwts. The bulks of a ewt. of the 
above-mentioned three kinds of hemp are respec- 
tively almost 4928, 3472, and 4704 cubic inches. 
There are 73044 cubic inches in a knot, therefore 
73044) 73044 ong 73044 — approximately 15, 21, 
4928 3472 04 
and 15°5, the numbers of cwts. in a knot of cable 
whose sectional area measures 1 inch. The for- 
mula therefore may be written— 

t50 n 
20} 07854 (D,;2—D?— 3 d*) 


eee ” 


Tarred Hemp ... 


— 
or simplified into— 


12) 
17\ (Ds—D2—~ ds) 


12 
I trust that I have thus far clearly demonstrated 
the method by which the bulk and masses of any 
of the constituents of a cable may be estimated. 


(To be continued). 





Inp1A-Ruspper, Gurra-Percwa, anp TELEGRAPH Works 
Company.—Barcelona-Marseilles Cable. Number of 
messages (of twenty words) passing over the line for 
the month ending May 31, 1874, 5478 against 4067 for 
April. 

po Union Terecrarn Company, Luwrrep.—Mr. 
H. G. Erichsen, of No. 7, Great Winchester Street 
Buildings, has resigned the agency of the German 
Union Telegraph Company of Berlin, which has been 
transferred to the German Union Telegraph Company, 
Limited, No. 66, Old Broad Street. Mr. Erichsen 
joins the Board of the latter Company. 





* We obtain the value of the area by multiplying the square of 
e diameter by the t 8 


it 07854. 
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Correspondence, 


PRESERVATION OF TELEGRAPH POLES. 
To the Editor of the Telegraphic Journal. 


Simn,—Some of the speakers in the discussion at the 
Society of Telegraph Engineers on Mr. Langdon’s 
paper seem to have been under the impression that I 
consider Boucherising, or the injection of telegraph 
poles with sulphate of copper, to be a failure. 

This certainly is not my opinion. I have had 
evidence of its value, but Ido not find that it is as 
certain in its action as the process of creosoting. 

Professor Abel most clearly and fully showed why 
the latter process was the better of the two.—I am, &c., 

R. 8. Cuntey. 

Post Office, June 8, 1874. 


THE DUPLEX SYSTEM ON LONG SUBMARINE 
CABLES 


5. 

To the Editor of the Telegraphic Journal. 
Sin,—It must prove interesting to your readers to learn 
that the possibility of working the duplex system of 
telegraphy on long submarine cables is no longer a 
matter of doubt. 

After fourteen months of experiments I have at 
length succeeded in obtaining very satisfactory re- 
sults on the Gibraltar and Malta Cable (1121 nautical 
miles), and do not doubt but that on receiving some 
additional instruments I shall be able to practically 
establish permanent correspondence between Gibraltar 
and Malta on this system.—I am, &c., 

. C, V. pe Santry. 
Gibraltar, May 25, 1874. 

[M. de Santy promises us a descriptive paper on 
this subject as soon as he has practically proved the 
soundness of the process.—Ed, Tru. Journ.] 


WIRES AND THEIR PROPERTIES. 

To the Editor of the Telegraphic Journal. 
Sin,—‘‘ Copper Wire,”’ p. 220, appears not to fully 
see the bearings of the paper upon which he remarks. 

1. The Confusion of Gauges no one can clear up. 
My suggestion was (no new one) simply to give them 
up and use actual measures. 

2. The Ratio of Diameter.—This is a physical fact 
as to which no one is likely to make any new dis- 
covery. But as to the matter of novelty: a systematic 
plan of dealing with wires need not surely be new in 
every point; what sound objection is there to old 
friends in a new dress, especially if the new dress is 
better adapted to the new circumstances ? The phrase 
simply means putting a matter in a new light, fre- 
quently a very useful process. The real main point 

ad in view is simply the placing before the mind 
the unit wire, the foot grain, as the basis, instead of 
thinking of wires themselves, and as a consequence of 
this, extending the meaning of d* from the mere 
square of the diameter of any particular wire, to the 
number of units contained in all wires. The various 
formule are simply modes of applying these funda- 
mental principles. They are not necessarily new, nor 
need they have any other actual advantage over other 
formule. As to this I may add, this basis and many 
of the formule, and also a table like that on p. 213, 
but much less extended, were published by me three 
years ago. 

3. Logarithmic Calculations.—These are no essential 
feature of the system or of the formula, for the con- 
stants of the latter are given in the usual decimals, 
I gave the logarithms, also, to save trouble to those who 
use them ; and as to this I may add that no one who 
has once used logarithms would ever think of making 
calculations in any other way, seeing that for simplicity, 





aceuracy, rapidity, and saving of brain labour, no 
other mode of calculation can bear a moment’s com- 
parison. They were not necessary to work out the 
examples ; the examples might have been shown in the 
ordinary way with + — x + symbols, leaving the 
reader if he pleased to work out the actual figures; 
but I worked the examples in logarithms myself, and 
gave the full figures as so worked: in fact, I fre- 
quently do this for the express purpose of inducing 
the reader to puzzle himself for a moment, or to 
consider the meaning of the figures, in the expectation 
that this will lead at least some to discover the ex- 
treme value of this mode of computation.—I am, &c., 


J. T. Spracve. 








Electrical Science in English and Foreign 
gournals. 


(In addition to our usual abstracts, there will be found under this 
heading the titles of papers on electrical science which have 
appeared in English and foreign journals from the commence- 
ment of the present century up to the date of the establish- 
ment of this mee 


Poggendorf’s Annalen der Physik und Chemie. 
Vou. XX. (1830). 

The Measurement of Electric Currents, or Proposal 
for a Comparative Galvanometer. M. Nobili. 
P, 213. 

Description of a Thermo-Multiplier, 
Thermoscope. M. Nobili. P. 245. 

The Action of Electricity in Minerals which become 
Phosphorescent through Heating. M. Pearsall. 
P. 252. 

Thermo-Electric Observations. M.Muncke. P. 417. 

A Method of Measuring the Variations in Direction of 
Terrestrial-Magnetic Force, and on some Applica- 
tions of the Same. M. Moser. P. 431. 

Simultaneous Disturbances of the Daily Variation of 
the Magnetic Force and Deficction. M. Dove. 


P. 545- 
Vou. XXI. (1831). 
the Form of the Iso-gonal, Iso-clinal, and Iso- 
dynamical Lines in the year 1829, and the Appli- 
cation of these Curves to the Theory of Terrestrial 
Magnetism. M. Erman. P. 119. 
the Present Position of the Magnetic Equator. 
M. Duperrey. P. 151. 
On the Magnetic Intensity in Italy. M. Quetelet. 
P. 153. 
On the Mathematical Expressions for the Average 
. Heat of the Air and the Magnetic Intensity. 
Mr. Brewster. P. 323. 
Fragmentary Remarks on the Variations of Terrestrial 
Magnetism, especially its Daily Regular Variations. 
M. Hansteen. P. 361. 
Vou. XXII. (1831). 
On the Electro-Magnetism of Metallic Veins in Corn- 
wall. Mr. Fox. P. 150. E 
Further Mxperiments on the Production of Phos- 
phorescence and Colour in Bodies through Elec- 
tricity. M. Pearsall. P. 566. 


Vou. XXIII. (1831). 


On the Magnetic Inclination in St. Petersburg, and 
~ Daily and Yearly Variations. M. Kupffer. 


or Electric 


On 


+ 449- 
Determination of the Magnetic Declination, Inclination, 
and Intensity for Berlin. MM. Erman. P. 485. 


Vou. XXIV. (1832). 
On Determination of the Magnetic Inclination o 


Place. M. Riess. P. 193. 
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On the Electromotive Force of Magnetism. MM. Nobili 
and Antinori. P. 473. 

On Magneto-Electricity as Conirasted with Electro- 
Magnetism. M. Pohl. P. 489. 


On the Production of Electrie Currents by other Cur- | 


rents of this kind. MM. Becquerel and Ampere. 
P. 612. 

New Electro-Magnetic Experiments and Physical 
Theory of Rotation-Magnetism. MM. Nobili and 
Antinori. P. 621. 

On Electro-Magnets. P. 632. 

(To be continued.) 


Jubelband, 1874. 

On the Conductivity of Glass for Electricity and Heat. 
—M. Beetz.—Reserved for separate note. 

Studies on the Discharges of the Induction Current in 
Spaces Filled with Rarefied Gas. —M. Wiillner.—An in- 
teresting paper, describing experiments in which, with 
the aid of a rotating mirror, the author examined the 

ositive light in Geissler tubes of different dimensions. 
Tn a tube 1 c.m. wide and 10 ¢.m. long, the positive 
brush light appears in the enclosed air only within 
determinate (if wide) limits of pressure (1 m.m. to 
250 m.m.). With tubes of greater width the light is 
diminished ; lengthening the tube has the opposite 
effect ; the positive light extends much further in 
longer tubes. 

The Places of Equal Normal Intensity in the Magnetic 
Field of a Galvanic Battery Current.—Dr. Feilitzsch. 
—This paper is hardly suitable for abstraction. 

On the Preservation and Properties of a Plate of 
Palladium goers with Hydrogen Electro- 
lytically.—M. Béttger—The author, having kept one 
of Graham’s “ palladium hydrogenium” coins two 


years in his purse, found no traces of hydrogen in it at 


the endof that time. A palladium plate, charged with 
hydrogen and coated with palladium black, yielded up 
its hydrogen to atmospheric air quickly when raised to 
glowing heat. M. Béttger found that, by keeping one 
of these charged plates in a liquid which is free of 
oxygen (distilled water, absolute alcohol, or ether), it 
will retain its hydrogen for a long time, produce phe- 
nomena of reduction, &c. He observed no diminution 
in one plate thus kept thirty days. 

The ‘‘ Struggle for Existence” among Molecules.— 
M. Pfaundler.—The author compares the production 
of certain chemical compounds through partial dis- 
sociation and reciprocal reactions to the production of 
species through natural selection. 

On @ General Theorem for Calculation of the Action 
of Magnetising Spirals. —M. Waltenhofen.— The 
theorem is this :—The magnetising force of a spiral is 
proportional to the product of the strength of current 
into the sum of the cosines of all angles formed by 
straight lines drawn in the plane of an axial section 
from a point of each coil to the end points of the axis 
of the magnetised bar, with this bar. 

On some Peculiurities of Galvanic Polarisation, and 
especially the Hypermanganate of Potash Battery.— 

. Koosen.—By galvanic polarisation is meant the 
change of electromotive force arising through deposit 
(from electrolytic processes) of foreign matters on one 
or both plates. Only one kind is generally considered : 
that occurring when the poles are directly closed, and 
produced by the proper current of the circuit. This 
the author calls positive. But a quite different polarisa- 
tion (negative) may be had, where, by combination 
of different elements, a current is sent in the opposite 
direction. Connect, e.g., the like poles of a Grove and 
Daniell element together, and either do not close the 
unlike poles, or insert a great resistance ; then hydro- 
gen will be strongly developed at the zinc plate of the 
Daniell; the oxygen of the reg plate produces no 


polarisation, because it simply lvyes the copper. 





And though both elements may be regarded as con- 
stant, the current-strength in any part of the combina- 
tion cannot be reckoned according to Ohm's law, 
because, during closure of this circuit, there operates 
in the Daniell element, not the electromotive force 
proper to it, but a greater. To the principle just stated, 
the author refers those phenomena of polarisation 
which occur when a metallic plate dips in two different 
liquids, and also those — by a metal plate ina 
very dilute solution of the same metal. M.Koosen was 
led to this research by observing the peculiar galvanic 
behaviour of platinum in very dilute solution of hyper- 
manganate of potash. The we oer of this 
substance is capable of exciting the full electromotive 
force of platinum in this salt solution. From this rule, 
that the electromotive force is independent of concen- 
tration of the liquid in which the electro-negative 
metal is immersed, nitric acid seems to be a solitary 
exception (and the author seeks to explain it). 

On the Heat- Action of Electrical Disjunction Currents. 
—M. Edlund.—Both in the voltaic are and in the 
electric spark an electromotive force is operative which 
sends a current in the direction opposite to that causing 
the luminous phenomena. These currents have re- 
ceived the name of disjunction currents. M. Edlund 
here describes experiments which prove that, as with 
other currents, so the power of these to develop heat 
must be small in comparison to their power of deflecting 
the magnetic needle. 

On Artificially-Produced Interruption of the Oscil- 
latory Discharges of a Leyden Battery, and on the Law 
% Electrical Striking Distance.—M. van Dettingen.— 

he author constructs a formula, the meaning of which 
is that the increase of the density is directly propor- 
tional to the increase of the striking distance, and in- 
versely proportional to the distance of the electric 
bodies. ; 

On the Action of Polarisation upon Alternating 
Currents, and on a Sinus Inductor.—M. Kohlrausch.— 
This is a continuation of a research described iu Pog- 
gendorff’s Annalen, vol. cxlviii., p. 143. (The magnet 
of the sinus inductor could be rotated roo times in a 
second.) 

On the Theory of Dielectric Media.—M. Riecki.—The 
author considers, successively, the potential of an 
Ampére molecular current on an electric point; the 
reciprocal action between Ampére’s molecular currents 
and electric masses at rest ; induction of the dielectric 
state ; and reciprocal action of two molecular currents. 

On the Development, Course, and Duration of Extra 
Currents.—Professor Blaserna.—Reserved for separate 
note. 

On the Electric Influence of a Non-Conductor on 
Itself.—M. Riess.—At the under surface of a free non- 
conducting plate, whose upper surface is electrified, 
there is an electric layer of the same sign with the 
electricity of this surface; and immediately above 
there is an electric layer of the opposite sign. (Cf. 
Tex. Journ., March 15, p. 131.) ‘ 

On the Spectrum of Aurora Borealis.—M. Angstrém. 

On the Electrical Conductivity of Gases.—M. Hittorff. 
—(Second communication.) Reserved. 

Direct Measurement of the Resistance of Galvanic 
Circuits.—Dr. Werner Siemens.—This was described 
to the Society of Telegraphic Engineers on December 
11th, 1872. 

On Electrical Glow.—M. Feddersen.—The author 
states that, when the ends of the electrodes of an 
induction machine are so far separated that all 
luminous phenomena have nearly disappeared, small 
luminous stars may be observed on the positive pole. 
On bringing the poles nearer each other, the stars 
enlarge at first into large round spots of glow-light; 
losing themselves, later, in the faintly-luminous glow. 
A whole system of these stars may sometimes be seen 
at the positive pole; and one curious thing is, that if 
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the negative pole be turned about an axis in or near 
the line connecting the poles, the whole system on 
the positive pole turns with it; whereas it maintains 
its position in space unaltered when the positive pole 
itself is turned. On closer examination, there are 
found on the negative pole fine, scarcely visible, pencils 
of light, corresponding to the brighter light points ; 
they give a distinct smell and a strong electrical wind. 
Some Experiments on the Action of Magnetism on 
Electric Discharges occurring in a Rarefied Gas in the 
Prolongation of the Axis of the Magnet.—MM. Auguste 
De La Rive and Ed. Sarasin.—(Noticed elsewhere.) 
Description of New Arrangements for Studying the 
Physics of Nerve and Muscle.—M. Du Bois Reymond.— 
This paper describes a mercury key, a double com- 
mutator, a “ frog pistol,” and a spring myographion. 
On the Electromotive Force of Liquid Batteries.— 
M. Paalzow.—Reserved for separate note. 
On the Thermo-Electric Properties of Topaz, Heavy 
Spar, and Arragonite—M. Hankel. 


Repertorium fiir Experimental Physik. Bandx., Heft. 1. 


the Resistance of a Circular Disc with Different 
Sentslens of the Ricreden it Domalip.—Kirchhoff, 
in studying the passage of an electric current through 
a circular plane, did not succeed in verifying experi- 
mentally the equation which expressed the dependence 
of the resistance on the position of the electrodes ; the 
variations got on varying the separation of the wires 
being so small, and another difliculty being the pro- 
duction of equal contact, in each case, between wire 
and disc. M. Domalip has succeeded by using a dise 
of sulphate of zinc solution, with electrodes of amal- 
gamated zinc. He proceeded thus :—A glass plate was 
placed horizontally on a support, and on the plate, 
at determined distances, four small square] glass 
lates (1°18) m.m. thickness) ; the liquid was poured 
comely these, and a circular glass dise laid on the 
liquid, so that its periphery rested on the four little 
plates, and bubbles of gas were excluded. In the disc 
thus formed, holes were bored at various distances 
from the centre in the lines of two diameters at right 
angles to each other, and the amalgamated zinc wires 
inserted, coming into contact with the under plate. 
M. Domalip details his experiments with this appa- 
ratus, and thenumbers obtained quite verify Kirchhoff's 
tion. 
“a On the Mechanical Theory of Electrolysis.—M. 
Domalip.—As a consequence of this theory, the electro- 
motive force of a Voltaic element is defined by saying 
that, in a closed circuit measured by Weber's units, it 
is equal to the quantity of work of which the entire 
chemical action is capable, which is produced by the 
unit of current in the unit of time. Let k denote the 
electromotive force of an element, c the quantity of 
heat developed by combinatior. of a milligrm. of some 
substance, a the electro-chemical equivalent of this 
substance in milligrms., y the mechanical equivalent 
of heat ; then k=ayc. Hence, three of these quan- 
tities being given, the fourth can readily be found. 
k being ascertained, we may determine, by the known 
quantities a and y, the quantity of heat developed in 
combination and decomposition of a known quantity 
of chemical substance ; or, conversely, c being given, 
k may be determined. The agreement of the electro- 
motive force, «s calculated from the chemical processes, 
with that observed, confirms the correctness of the 
mechanical theory of electrolysis, as (e.g.) Bosscha has 
shown in the case of a Daniell element. M. Domalip 
here makes a similar comparison for a Pincus battery, 
which consists of a silver plate in chloride of silver as 
negative electrode, and zine with sulphuric acid as 
sitive. The calculated and observed values in the 
iell and Pincus circuits are shown as follows :— 


ss 





E. F, 

Daniell ..  ..  11°627 12°040 

Pincus .. .. 10°725 10°920 

7) eae 0°907 
These determinations were made by Poggendorfi’s 
compensation method. The author further shows 
that the influence of polarisation comes into play, and 
distinctly affects the value of the electromotive force 
as measured hy the three different methods of Poggen- 
dorff, Ohm,and Fechner. The disagreement is greater 
the less constant, i.e., the less depolarised the element 
that is compared; and the Pincus battery is one of 
those whose polarisation is not quite destroyed. If 
Ohm’s method be used for testing the calculated elec- 
tromotive force of a circuit (and so the mechanical 
theory of electrolysis), the polarisation must be taken 
into account, and as this correction is not usually 
practicable, Ohm’s method (as, in general, any de- 
pendent on polarisation) is not suitable for such a 
purpose. 


Revista de Telegrafos. March 1, 1874. 

Spanish Telegraphy in the Year 1873.—(Concluded.) 
—This relates chiefly to the action of the telegraph 
authorities during Carlist disturbances. 

March 15, 1874. 

Telegraphic System of the Island of Cuba.—This paper 
gives details of the twenty-four different cireuits 
established in the island. The telegraph offices now 
number over 200. Cuba also forms the centre of an 
important submarine telegraphic system, consisting of 
three cables; that from Havana to Florida, belonging 
to the Compania International Oceanica; that from 
Balabano to Santiago de Cuba, belonging to the Cuba 
Submarine Telegraph Company (its working has been 
suspended since October last) ; and that from Santiago 
de Cuba to Jamaica, belonging to the West India and 
Panama Telegraph Company. 

Trans-Oceanie Cable from California to Asia.—Com- 
mander Belknap (U.S.), who has lately made soundings 
from the Tuscarora with a view to laying such a cable, 
considers the most practicable route that from San 
Diego to Japan by the Sandwich Islands. This isa 
calm zone of the Pacific ; the cable would be short; 
and San Diego is in good telegraphic communication 
with the East. He considers that the depth nowhere 
exceeds 3000 fathoms. 

According to a note in this Revista, 1048 kilometres 
of line were completely destroyed in the civil war last 
year, representing 2548 kilometres of wire; and the 
pecuniary loss through destruction of posts, copper, 
and insulators is estimated at go0,000 pesetas (the 
peseta =1od.). 

April 1, 1874. (Official Section.) 

Regulations by the Government with a view chiefly to 
Maintain Telegraphic Communication with the Different 
Parties Operating in the North. 

Cable from Barcelona to Marseilles.—This describes 
the proceedings in Barcelona, on commencing this 
line (laid by the Dacia) in March last. 

April 15, 1874. 

Cable from Barcelona to Marseilles.—(Continued.)— 
Describes proceedings at Marseilles. The total length 
of line is 219°8813 miles. 

Conditions of the Admission of Women into the 
Telegraph Service in Italy.—(Translation.) " 

Project of Simplification of the International Tariffs.— 
(Translation.) 

May 1, 1874. 

Arrival of the Dacia at Santander. 

May 15, 1874. 

Cable from Paita to Panama.—This gives an abstract 

of pamphlet by M. Soldau, of the Peruvian National 
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Telegraph Company, with reference to the recent rup- 
ture of negotiations with the Telegraph Maintenance 
Company of London. 
Archives des Sciences Physiques et Naturelles. 
May 14, 1874. 

Some Experiments on the Effects of Magnetism on the 
Electric Discharge through a Rarefied Gas, when it 
takes place in the Prolongation of the Axis of the Magnet. 
—MM. Auguste De la Rive and Edouard Sarasin.— 
This research (conducted shortly before the death of 
De la Rive) is a continuation of a previous one, 
described in the Archives for 1871 (tome xli.). The 
authors here employed the electro-magnet in columnar 
form, causing only one pole to act on the discharge ; 
the tube (Geissler tube or large bell), in which the 
discharge took place, resting on the top of the column. 
The effect on the discharge was observed in a portion 
of the current derived into a galvanometer at some 
distance, beyond the magnet’s influence. A Geissler 
tube containing nitrogen or hydrogen at low pressure 
(about 1 m.m.) traversed by the discharge from a 
Rhumkorff machine, presents round the negative elec- 
trode a beautiful blue aureola extending to the side of 
the tube ; beyond this a long dark interval, and thence 
to the positive electrode, streaks wide apart. The 
magnet quite changes this; the negative pole being 
supposed next the magnet, the aureola, formerly 
35 m.m. length, and occupying the whole tube, is now 
transformed into a cylinder only 8 or 9 m.m. diameter, 
very luminous, extending to the positive electrode, 
across the interval previously occupied by the dark 
space, and the striated positive jet with a large bell 
or balloon, the same effect was had; the large spherical 
aureola was transformed into a narrow blue jet of 
great brightness. This negative jet is always produced 
in the continuation of the axis of the electro-magnet, 
even when the positive electrode is a ring situated in 
the same horizontal plane as the negative electrode. 
With higher pressure the negative jet becomes shorter. 
The magnet notably augments the intensity of the 
current. The intensity of discharge transmitted by 
the Geissler tube may even be quadrupled by the action 
of an electro-magnet sufficiently powerful. The effect 
in hydrogen is more marked than in air; greater in a 
more (electrically) conductive than in a less conductive 
gas. When the positive electrode is submitted to the 
magnet’s immediate action there is scarcely any change 
in the appearance and intensity of the discharge. 
If several connected-Geissler tubes are placed similarly 
(with negative poles below) on the top of the magnet, 
the action on the intensity of the current passing 
through all of thera is simply greater. But if, in place 
of one or several of the tubes under direct influence 
of the magnet, there is one somewhere in the circuit 
quite beyond this influence, the action of the magnet 
on the intensity of the current is almost wholly 
annihilated, though the modifications of the light are 
still distinct. It would thus appear that there is 
a peculiarly strong resistance presented at the negative 
electrode, and that this is overcome by the action of 
the magnet. 


Les Mondes. Vol. xxxiii., Nos. 16, 17, 18. 
Vol. xxxiv., Nos. 1 and 2. 
These numbers contain nothing new relating to 
Electricity or Telegraphy. 


Vol. xxxiv., No. 3. 

Static Electroscope.—M. Bourbouze.—The author, 
who has already endowed science with many ingenious 
instruments, was struck with the inconvenience at- 
tending ordinary electroscopes, which are so small 
that those of the audience at a distance from the lec- 


turer cannot see the experiments under demonstration | 





when the electric pendulum, or pith ball attached to a 
silken thread, is the apparatus used. M. Bourbouze’s 
invention consists in causing the effect of the ball’s 
repulsion to be exaggerated, so to speak, and for this 
purpose he has devised an electroscope consisting of a 
hard india-rabber ball fastened to the end of a long 
tapering stem. This stem is screwed to a steel beam, 
which is supported on an ordinary stand. The stem 
surmounted with its india-rubber ball is maintained 
in a vertical position by the ingenious application of a 
second small beam, placed a little above the larger one. 
To this smaller balance are fixed three small balls, 
each capable of being screwed backwards and forwards, 
and destined to produce an equilibrium, and to bring 
the stem back again to its former vertical position 
after the electrised substance has caused it to oscillate. 
By this means we may very delicately balance a long 
stem so that a slight impulse will cause it to mako a 
long swing, visible to all in the lecture-room. 





Patents, 


Apriications For Letrers Patent. 

1446. J. H. Johnson, of Middlesex, for an invention 
of ‘‘ Improvements in the production of electric light, 
and in the apparatus employed therein, parts of which 
apparatus are also applicable to other electrical pur- 
purposes.””—A communication to him from abroad by 
F. E. Morsanne, of Paris. Dated April 25, 1874. 


Norices to Proceep. 

1307. C. W. Siemens, of Westminster, Middlesex, 
for “‘ Improvements in the method of transmitting 
telegraphic signals by submarine or other insulated 
electric conductors and apparatus for that purpose.’ 
—A communication to him from abroad by Dr. E. W. 
Siemens, of Berlir. Dated April 16, 1874. 

1159. W. M. Bullivant, of London, for the invention 

of ‘Improvements in telegraph cables.”” Dated April 
2, 1874. 
1371. G. Whyte, of Elgin, N.B., for the invention 
of ‘‘ An improved mode of signalling on railways by 
electricity, and in the apparatus to be used. Dated 
April 21, 1874. 

54. W. R. B. Chamberlin, Captain in the 24th 
Regiment of Foot, for the invention of “ A new elec- 
tro-motive power.” Dated January 5, 1874. 





Patents SEALED. 

94. W. E. Newton, of Middlesex, Civil Enginear, for 
an invention of ‘“ Improvements in electro-magnets 
and in the application of the same for obtaining motive- 
power.”’—A communication to him from abroad by J. 
B. Stone, of Boonton, New Jersey, U.S. Dated January 
7, 1874, and Sealed April 28, 1874. 

265. E. H.C. Monckton, of Fineshade, Northampton- 
shire, for an invention of ‘‘ Improvements in magnetic 
engines, and in producing motive power, and in the 
apparatus for producing such motive power.” Dated 
January 21, 1874, and Sealed April 28, 1874. 

3997- W. Hooper, of London, and J, M. Dunlop, of 
Windermere, for an invention of “‘ Improvements in 
the manufacture of telegraph cables and in covering 
telegraph conductors, and in compounds therefor.” 
Dated December 4, 1873, and Sealed May 12, 1874. 

4143. J. Neale, of Stoke-upon-Treni, telegraph 
engineer, for an invention of “‘ Improvements in elec- 
tric telegraphs.’’ Dated December 17, 1873, and Sealed 
May 12, 1874. 


ABRIDGMENTS OF PROVISIONAL AND CoMPLETE 
SPECIFICATIONS. 
3317. A.M. Clark, of Middlesex. (A communica- 
tion from W. E. Sawyer, of Washington, Columbia, 
and J. G. Smith, of New York). Improvements én 
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Electric Telegraph Apparatus. Dated October 13, 1873. 
—tThe invention is specially adapted for use in ocean 
telegraphy in which the current is sent through a 
helix containing a mirror deflected to the right or left, 
as the current is positive or negative, and throwing a 
ray of light in a corresponding direction; and the 
object of the invention is to increase the speed of 
transmission principally by the combination of a key- 
board with cylinders or wheels, or divisions of a 
cylinder or whecl in the transmitting apparatus, and 
of cylinders or wheels, or divisions of a cyiinder or 
wheel, in the receiving apparatus in conjunction with 
auxiliary mechanism. 

380. G. T. Bousfield. of Sutton, Surrey. (A com- 
munication from H. J. Smith, of Boston). Improve- 
ments in Electrical Machines. Dated January 29, 1874. 
~The following are the claims to this complete speci- 
fication :—1. A generating plate and a flat condenser 
placed parallel to each other within the same casing 
substantially as described. 2. A Leyden jar or con- 
denser constructed of vulcanised rubber and metallic 
plates substantially as described. 3. So arranging 
the jar or condenser that the forward motion of the 
crank, to generate electricity and charge the jar, moves 
the jar forward through a small are, whereby its ter- 
minals are moved away from the electrodes. 4. A 
device for discharging the jar by the retrograde motion 
of the crank. 5. Placing the firing points of the con- 
denser at a distance from the collecting points. 6. The 
combination of a generating plate, a condenser, and a 
casing made air-tight as described, together with 
electrodes in the air-tight casing, and their projections 
by which the condenser is discharged. 

298. L. Finger, of Boston, Suffolk, Massachusetts, 
U.S. Improvements in Electro-Magnetic Annunciators. 
Dated January 23, 1874.—The invention relates to 
certain new and useful improvements in electro-mag- 
netic annunciators, having for their principal objects 
the providing of an annuuciator, economical in cost 
and construction and simple and effective in operation, 
by which the article or person wanted is specified, as 
well as the room from which the order is issued or an- 
nounced; and the time and labour heretofore rendered 
necessary in the use of ordinary annunciators, by the 
attendant being obliged to go to the apartment to as- 
certain the want of the occupant, and then to obtain 
and return with the degired article; and the expense 
of the number of servants employed on account of the 
time thus required is greatly diminished. 


UNITED STATES. 


8. H. Lombard, Winona, Minn. Telegraph 
ted November 28, 1873.—Movement of ar- 


146,463. 
Relay. 
mature invariably shunts one coil entirely, and a deter- 


mined portion of the other out of circuit. 1. In com- 
bination with a relay a shunt circuit to a portion of 
its coil, brought automatically into action by the 
movement of the armature to the magnet, and an 
additional shunt adjustably connected thereto by a 
switch; 2. In combination with the shunt circuit h, 
the switch D, and connections ee’; 3. The combina- 
tion of the contact point a’, conductor a, post C, 
switch D, points ee’, conductor h, and armature lever 
b, constructed and arranged as in a diagram. 

146,490. N. H. Thompson, Albion, Mich. Electrical 
Apparatus for Ship’s Registers. Dated December 24, 
1873.— Register chart moved to correspond with deflec- 
tions of needle through electrical apparatus controlled 
by a circuit made and broken by needle. 1. The com- 
bination, with a magnetic needle, of an electrical 
circuit and circuit closers, and devices operating to 
remove the circuit closers from contact: with the 
needle. 2. The combination with a registering appa- 
vatus, of a magnetic needle, and an electric circuit 
controlled by said needle operating to convey any de- 
flection of the needle to the registering apparatus. 





146,603. L.H. McCullough, Richmond,Ind. Elec- 
tric Bell Striking Apparatus. Dated September 4, 
1873.— Hammer held suspended against force of one 
spring by action of another spring or weight, exerted 
through a train of gearing held by the armature of a 
magnet taking against a detent. The train released, 
the hammer is instantaneously thrown against the 
gong by the one spring, and then raised by the other 
through a sectional gear and a rack pinion. 

146,695. W.Mackintosh,N.Y. Underground Tele- 
graph Line. Dated February 27, 1873.—The wires are 
attached to drawheads, by which they are drawn from 
reels and through underground troughs extending 
between vaults, which are open to the surface of the 
ground. The ends of the troughs extend within the 
vaults, and are made flaring and provided with side 
openings or doors, the ends being closed by plates of 
insulating material. The wires are supported at suit- 
able distances in the troughs by notched bars, laid one 
upon another—one for each layer of wires—and are 
connected to tension screws passing through the insu- 
lating plates, the outer ends of these screws being 
connected with those of succeeding sections by wires 
in the vaults. 

146,698. L.H. McCullough, Richmond. Vire Alarm 
Telegraph. Dated June 21, 1873.—Circuit ordinarily 
closed through main line and all the signal boxes. 
Starting any box breaks main line, cutting out all 
boxes beyond such box and establishing a short ground 
circuit, 

146,812. T. A. Edison, Newark, N.Y. Telegraph 
Signal Box. Dated December 2, 1873.—Improvement 
on patent 129,526, for district alarm telegraphs. 
Contact springs made adjustable; sounding magnet 
unconfined. 

146,953. A.T. Smith, N.Y. Apparatus for Light- 
ing Gas by Electricity. Dated December 13, 1873.— 
Key making and breaking battery-circuit over gas tip 
is vibrated by a toothed segment attached to a hand- 
operated cock. 





Great NortHern Tetecrara Company.—Trafiic re- 
ceipts for the month of May—this year, 365,264 francs; 
last year, 328,797 francs. Total traffic receipts 
January 1 to May 31—this year, 1,697,495 francs; 
last year, 1,184,486. 








To Correspondents, 


+*, Duly authenticated contributions, theoretical and practica', on 
every subject identificd with the interests of which “Tm 
TELEGRAPHIC JournaL” is the organ, will always command 
attention. Anonymous correspondence will be wholly disre- 
garded. Litcrary communications and books for review 
should be addressed to the Eprror; business communications 
to the PUBLISHER. 

SUBSCRIPTIONS. 

Copies of the journal may be obtained through newspaper agents 
in every of the world. Should any difficulty arise in procuring 
copies, t+ communication with the PuBLISMER is requested. 

Gentlemen desiring to subscribe and receive this paper regularly, 
are requested to send a remittance to the Office at Boy Court, 
Ludgate Hill, London, E.C., for 9s., if residing in the United 
Kiugdom ; if in Africa. Australia, Belgium, Brazi!, Canada, Egypt, 
France, Gibraltar, Jamaica, Malta, Mexico, Monte Video, Natal, 
New Zealand, Sweden, United States, West Indics—r1os.; if in 
Austria, Ceylon, China, Holland, India, Italy, Japan, Portugal, 
Germany, South Amcrica (West Coast), Spain, Switzerland, Turkey, 
Valparaiso—12s.; if in Russia, 14s. 

Cheques and Post Office Orders to be made payable to Henny 
GILLMAN, and to be crossed “ London and County Bank.” 

ALL SUBSCRIPTIONS PAYABLE IN ADVANCT. 


IL. FLowER.—If you cau show that by doing away with tho pre- 
sent system the insulation of the line is not lowered, aud that your 
proposed substitution is cheaper, the Companies might perhaps be 
gnduced to try your system 





